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Introduction

War causes an enormous amount of deaths and 
disabilities around the world. It destroys families, 
communities and cultures, divert scarce resources, 
disrupts the social infrastructure that supports health. 
It forces people to leave their homes and to become 
internally displaced persons or refugees who have fled 
to other countries [1].
According to UNICEF, about forty percent of partially 
vaccinated or unvaccinated children live in partially or 
wholly conflict-affected countries. These children are 
often the most vulnerable to outbreaks of diseases such 
as measles and polio, which can cause death or severe 
disability.
Children in conflict-affected areas lose basic vaccinations 
due to the failure – and sometimes deliberate destruction – 
of vital health services [2].
On February 24, 2022, Russia launched a full-scale 
military invasion of Ukraine. Since then, millions of 
Ukrainians have fled their homes in search of refuge, 
especially in neighboring countries such as Poland, 
Romania and Russia [3].
Italy also welcomed thousands of Ukrainian refugees 
whose main destinations were the biggest Italian cities 
such as Milan, Rome, Naples and Bologna [4].
At the end of March 2022 (30th) the Italian authorities had 
announced that so far about 71,940 Ukrainian refugees 
had entered the country, of which 37,082 women, 6,661 
men and 28,197 minors. About 3,000 Ukrainian refugees 
had reached Italy every day since the war began. 

By the end of April 2022, almost 100,000 Ukrainian 
refugees arrived in Italy, most of them women and 
children. Exactly 97,912 people fleeing the war in 
Ukraine arrived in Italy, of which 50,612 women, 11,833 
men and 35,467 minors [4].
Before the war, vaccination rates in Ukraine were among 
the lowest in Europe. Childhood vaccination coverage 
has steadily fallen below the WHO target thresholds 
required to establish herd immunity for some of the most 
serious diseases. In 2021, 20% of children in Ukraine 
were not fully vaccinated against measles and 13% were 
not protected against poliovirus; this percentage is likely 
to have increased due to the conflict [5].
Likewise, vaccination coverage against COVID-19 
has been poor; by February 2022, less than 35% of 
the general population had received two doses of the 
vaccine, compared to an average of 65% in the rest of 
Europe [5].
Several factors have contributed to the low prevalence 
of vaccination in Ukraine, including widespread 
hesitancy about the vaccines, fueled in part by social 
media campaigns that have served to spread vaccine 
misinformation and undermine public trust in Ukrainian 
authorities [6].
The World Health Organization (WHO) defined the 
vaccine hesitancy as a behavior, influenced by a number 
of factors including issues of confidence (do not trust 
vaccine or provider), complacency (do not perceive 
a need for a vaccine, do not value the vaccine), and 
convenience (access) [7].
Wavering confidence has been compounded by problems 
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Summary

Background. On February 2022, Russia invaded Ukraine. 
Beyond Poland, Romania, Russia, several refugees reached Italy 
also. In the past, several factors contributed to low vaccination 
coverage in Ukraine and the occurrence of epidemic outbreaks. 
The purpose of our study was to analyze the main characteris-
tics of Ukrainian refugees who accessed the Rozzano Vaccination 
Center (Italy), and the attitude towards proposed vaccinations.
Methods. In March-July 2022, we conducted a cross-sectional 
study on Ukrainian refugees under the age of 18. On the basis 
of their vaccination certificates or antibody dosages, the doctor 
proposed to the parents (or legal guardians) any vaccinations to 
be carried out on the basis of the Italian childhood vaccination 
schedule. Refused or accepted vaccinations were registered and 

the data exported for statistical analysis. COVID-19 vaccination 
was excluded from the analysis.
Results. 27 refugees missed the appointment, so 79 Ukrainian 
refugees have been included in the study. Females represented the 
51.90% of patients; the average age was 7.11 (sd 4.92) years. The 
most refused vaccinations were: HPV, MMR and men C. Signifi-
cant differences due to age were found for Men C and Chickenpox 
acceptance.
Conclusions. The efforts made to ensure complete care and to 
promote vaccination among refugees, offering them a complete 
evaluation of the vaccination status and the possibility of being 
vaccinated for free, seem to be insufficient to convince most refu-
gees to get vaccinated.
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with vaccines provision and disruption of immunization 
services related to the COVID-19 pandemic.
Due to low vaccination coverage, Ukraine has recently 
experienced vaccine-preventable disease outbreaks. 
In 2017-2020, Ukraine reported over 115,000 measles 
cases and 40 measles-related deaths, representing the 
largest epidemic in Europe in over a decade [8].
An outbreak of type 2 poliovirus was confirmed in 2021. 
The poliovirus was isolated from over 20 children, two 
of whom suffered from acute flaccid paralysis [8]. A 
mass vaccination campaign in response to this outbreak 
began in February 2022, but was ultimately halted by 
the Russian invasion, putting Ukraine’s children at risk.
The risk of further vaccine-preventable disease outbreaks 
has been heightened by the conflict. Ukraine has experienced 
widespread disruption of health services, including 
immunization programs. Most internally displaced people 
flee to rural areas or small towns in Ukraine, which do not 
have the adequate infrastructure to run disease surveillance 
programs or vaccination campaigns [9].
Most families who have fled Ukraine include young 
children, the elderly (aged > 60), or people with chronic 
illnesses, and many are temporarily housed in crowded 
shelters. There is therefore a risk that crucial doses of 
vaccines will be missed or delayed.
The risk of epidemic outbreaks of vaccine-preventable 
diseases in the structures responsible for welcoming 
migrants, led the Italian Ministry of Health to provide 
instructions to the Health Authorities to manage the 
migratory phenomenon [10], indications that have then 
been declined in regional and local instructions.
The purpose of our study was therefore to analyze the 
main characteristics of the Ukrainian refugees who 
accessed the Rozzano Vaccination Center (Milan, Italy), 
analyzing some socio-demographic data and the attitude 
towards proposed vaccinations (acceptance or refusal).

Methods

The so called Azienda Socio Sanitaria Territoriale 
(ASST, translated as Territorial Social and Health 
Authority) Melegnano e della Martesana tries to respond 
to the multiple needs of daily life of the citizens who 
live and work in certain areas of the metropolitan city of 
Milan. It is present in the territory with: 6 hospitals, 14 
territorial clinics, 23 social and health structures.
Vaccinations are administered in eleven vaccination 
centers (Rozzano, Melegnano, San Giuliano M., San 
Donato M., Peschiera Borromeo, Melzo, Gorgonzola, 
Pioltello, Segrate,Trezzo d’Adda). A clinic dedicated to 
travel medicine is active in Rozzano and Melzo.In the 
period March-July 2022, a cross sectional study was 
conducted in Rozzano Vaccination Center (VC).
In response to regional and ministerial indications, the 
strategic direction of ASST Melegnano Martesana has 
organized a specific path for taking charge of Ukrainian 
refugees.
At the beginning of March 2022, a single point for 
managing migrants was instituted, with the following 

registration to the national health service (giving them 
a Straniero Temporaneamente Presente “STP” code, 
translated as Temporarily Present Foreigner), the 
execution of a rapid antigenic nasopharyngeal swab for 
COVID and a complete clinical anamnesis. At the end of 
the visit, the refugees were then assigned an appointment 
in Rozzano vaccination center.
On the day of the appointment, the responsible doctor, 
with basic Ukrainian language knowledge, assessed 
patients’ vaccination status (by evaluating the vaccination 
certificates in the original language or antibody dosages). 
Then the doctor recorded the vaccinations in the 
software used in the Lombardy Region (called Siavr), 
and proposed to the parents (or legal guardians assigned 
by the court) any vaccinations to be carried out on the 
basis of the Italian childhood vaccination schedule. The 
vaccinations carried out or refused have been registered 
in Siavr as per regional indications.
The software, connected to the registry, made it possible 
to obtain information such as the age and sex of the 
patient.
All the collected data were then exported in an Excel 
sheet for statistical analysis.
Percentages, means and standard deviation were 
calculated from the collected data. The Shapiro Wilk 
test was performed to evaluate the normality of the 
continuous variables. The Mann - Whitney test was then 
applied. Odds ratios were calculated to understand the 
relationship between vaccination refusal and gender. 
Data were organized and processed by Stata® SE 
software, version 12.1 (StataCorp, College Station, 
Texas, USA). The significance level was set at p < 0.05.
The study was conducted in a totally anonymous way 
and approved by the Health Direction of the ASST 
Melegnano Martesana (Vizzolo Predabissi, Milan, Italy).

Inclusion and exclusion criteria
The study was conducted on all Ukrainian refugees 
under the age of 18 who accessed VC Rozzano during 
the study period. Minors had to be accompanied by a 
parent or guardian. The examined vaccinations were 
all those included in the Italian childhood vaccination 
schedule(obligatory or not). The anti COVID-19 
vaccination was excluded from the study.

Results

From 23 March 2022 to 13 July 2022, 106 Ukrainian 
refugees received an appointment at VC Rozzano. Of 
these 27 (25.27%) missed the appointment.
The temporal trend of accesses to the Rozzano CV is 
summarized in Figure 1.
Females represented the 51.90% of patients (N = 41); 
the overall average age was 7.11 (sd  ±  4.92, median 
6.49 years). There was no statistically significant age 
difference between the two genders(p = 0.26) as assessed 
by the Mann Whitney test (level of significance 95%).
Vaccinations that have been accepted or refused are 
resumed in Table I.
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As evidenced from the percentages reported in Table I, 
the vaccines that parents (or guardians) decided mostly 
to refuse were: the vaccine against HPV 100% (N = 1), 
against measles-mumps-rubella 62.50% (N = 5), against 
meningococcus C 60.98% (N = 25). 
Moreover, the anti-Men C vaccine was the most refused 
if we consider the total refusals (25 refusals).
There was no difference in the vaccine acceptance if the 
child was a male or a female(all p > 0.05).
Through the Mann Whitney’s test we could observe a 
difference in vaccine acceptance related to child’s age 
for the following vaccinations:
• men C (p  =  0.01): average age of child if parent/

guardian decided to refuse 6.25 (sd 3.46) years, 
average age of child if parent/guardian decided to 
accept 3.72 (sd 3.09) years;

• chickenpox (p = 0.03): average age of child if parent/
guardian decided to refuse 7.73 (sd 4.30) years, 
average age of child if parent/guardian decided to 
accept 3.22 (sd 0.87) years.

Discussion

Our study tried to analyze the main characteristics of 
Ukrainian (minor) refugees who accessed the Rozzano 
Vaccination Center in a limited time span (almost three 
months), analyzing their socio-demographic data and the 
attitude of their parents / guardians towards the proposed 
vaccinations. War is, in fact, one of the most difficult 
emergencies [11], characterized by the interruption of 
basic social functions, including health care. In the health 

Fig. 1. Temporal trend of the accesses to the Rozzano vaccination center in the study period.

Tab. I. Accepted or refused vaccinations (anti-poliomyelitis, anti-diphtheria, anti-tetanus, anti-hepatitis B, anti-pertussis, anti-Haemophilus 
influenzae type b, anti-measles, anti-rubella, anti-mumps, anti-chickenpox are obligatory in Italy from 2017).

Vaccinations Accepted (N) % Refused (N) %
Hexavalent (DTaP-HepB-IPV-Hib i.e. diphtheria and tetanus 
toxoids and acellular pertussis adsorbed, hepatitis B and 
inactivated poliovirus vaccine, Haemophilus influenzae 
type b conjugate and hepatitis B vaccine)

9 64.29 5 35.71

Men ACWY (Meningitis ACYW) 8 72.73 3 27.27
Men C 16 39.02 25 60.98
Men B 8 47.06 9 52.94
MMR (Measles, Mumps, and Rubella) 3 37.50 5 62.50
MMR + Chickenpox 15 83.33 3 16.67
PCV 13 (Pneumococcal Conjugate Vaccine) 12 54.55 10 45.45
Rotavirus 3 60.00 2 40.00
Chickenpox 8 57.14 6 42.86
Hepatitis B 3 75.00 1 25.00
dTp - Polio 6 66.67 3 33.33
HPV (Papillomavirus) 0 0 1 100.00
Polio 2 100.00 0 0
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system, treatment takes priority and less attention is paid 
to prevention and rehabilitation. The implementation of 
the mandatory immunization program is also overlooked 
as one of the most important achievements in medicine 
and one of the most important prevention programs, the 
introduction of which has saved millions of lives [12].
For example, during the war in Bosnia and Herzegovina 
(1992-1995), the immunization program in the Sarajevo 
canton was completely interrupted. There were several 
problems related to immunization implementation. 
The main ones were: vaccine shortages, problems with 
maintaining the cold chain, difficulties to take children to 
vaccination centers, a large number of orphaned children, 
a large number of injured children. Immunization has 
sometimes been overlooked by parents, but also by 
healthcare workers [12].
Surely the Ukraine case had further complications.
Between 2012 and 2013, vaccination coverage in 
Ukraine was maintained at 76% (DPT3 i.e. Diphtheria-
tetanus-pertussis 3rd dose) (WHO UNICEF estimates), 
after which it dropped dramatically to 23% in 2014 
following the onset of the conflict (the so called Donbass 
war) [13, 14].
Poor coverage has been amplified by the ongoing conflict 
and displacements in the east. In 2015, two circulating 
cases of vaccine-derived type 1 poliovirus were 
confirmed [14, 15], along with 3667 cases of rubella, 
2937 cases of pertussis and 995 cases of mumps [16].
The ever-known vaccine hesitancy in Ukraine led to low 
childhood vaccination rates between 2008 and 2016. In 
2016, only 19% of children received the third dose of 
the diphtheria-tetanus-pertussis vaccine, 31% the second 
dose of the measles, mumps and rubella vaccine and 
56% received the third recommended dose of the oral 
polio vaccine. Vaccination rates increased dramatically 
thereafter, due to a major measles outbreak that resulted 
in numerous deaths [17].
Furthermore, the Ukrainian vaccination schedule does 
not include rotavirus and this infection accounts for a 
large percentage of childhood gastroenteritis [18].
Hepatitis B vaccinations were introduced in Ukraine in 
2002. Initial coverage was high (92-98%) in 2004-2007, 
but then dropped to 21-48% in 2010-2016. Despite low 
vaccination rates, the prevalence of hepatitis B is low 
in Ukraine. Some areas of the country have reported a 
seroprevalence of the surface antigen of the hepatitis B 
virus (HbsAg) > 0.5% [19].
Fortunately the latest WHO data indicated that Ukraine 
had much higher childhood vaccination rates in 2019-
2020 than in the decade before [18].
In our study, the highest rejection rates concerned the 
HPV vaccine 100% (N  =  1), measles mumps rubella 
62.50% (N = 5), and meningococcus C 60.98% (N = 25). 
The latter vaccination was the one most rejected in 
absolute numerical terms (25 refusals).
Beyond the historic vaccine hesitancy in Ukraine, a study 
conducted in Messina in 2017 partially tried to explain 
plausible reasons related to the vaccine hesitancy towards 
meningococcal and pneumococcal vaccinations. In this 
study 81.1% (95% CI: 78.3-84.0) of the parents agreed, 

while 18.9% (95% CI: 13.0-24.8) responded that these 
vaccinations are not necessary. The explanation given 
by the unfavorable parents was the fear of side effects 
for 44.4% (95% CI: 40.8-48.0), the lack of information 
received for 30.3% (95% CI: 23, 4-37.2) and doubts 
about the actual efficacy of these vaccines for 13.1% 
(95% CI: 8.4-17.8). Furthermore, 53.7% (95% CI: 
49.5-57.9) stated that they had received information on 
these vaccinations and the main sources of information 
were doctors for 82% (95% CI: 77.8-86.2). Among the 
respondents, 46.3% (95% CI: 41.8-50.8) replied that 
they had not received information on these vaccinations. 
In particular, the misinformation involved vaccines for 
HPV, meningococcus C and pneumococcus. Compared 
to HPV vaccination, meningococcal C and pneumococcal 
vaccinations have received more attention from parents. 
In fact, on the basis of the parents’ declaration, these 
vaccinations were carried out respectively in 52.2% 
and 46.4% of cases, compared to the percentage of 
66.6% in favor of them. These data is probably due to 
the outbreaks of meningitis in some Italian regions. 
Furthermore, most of those who received pneumococcal 
vaccination did so because it was administered together 
with other mandatory vaccinations [20, 21].
This latter aspect could certainly also explain our results 
which highlight significant differences in age-related 
acceptance for vaccinations against MenC and against 
chickenpox: in fact the average age of children who do 
not undergo these vaccinations is significantly higher 
(Men c almost 6 years, Chickenpox almost 8 years).
In Italy, the so-called “Vaccines Decree” has increased 
the number of obligatory vaccinations in childhood and 
adolescence from four to ten. The goal is to counter the 
gradual decline in vaccinations, both mandatory and 
recommended, in place since 2013, which resulted in an 
average vaccination coverage in Italy < 95%.
The Law Decree 7 June 2017 n. 73 “Urgent provisions 
on vaccine prevention”, amended by the conversion 
law 31 July 2017, n. 119, provides for the following 
compulsory vaccinations for minors between the ages of 
zero and sixteen and for unaccompanied foreign minors:
• anti-poliomyelitis;
• anti-diphtheria;
• anti-tetanus;
• anti-hepatitis B;
• anti-pertussis
• anti-Haemophilus influenzae type b;
• anti-measles;
• anti-rubella;
• anti-mumps
• anti-chickenpox.
The following vaccinations, instead, are actively 
offered (free of charge)by the Regions and Autonomous 
Provinces, but are not obligatory:
• anti-meningococcal B;
• anti-meningococcal C;
• anti-pneumococcal;
• anti-rotavirus.
Obligatory vaccinations are free of charge and must all 
be given to those born after 2017 [22].
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In general, meningococcal C vaccination is offered in 
conjunction with measles-mumps-rubella-chickenpox 
vaccination [23].
So probably, even in our case, the parents/guardians of 
the youngest Ukrainian children have better accepted 
vaccinations because they are associated with other 
obligatory ones.
However, the problem of refusing vaccinations is a 
very important problem. In several studies, vaccine 
rejection has been associated with outbreaks of invasive 
Haemophilus influenzae type b disease, chickenpox, 
pneumococcal disease, measles, and whooping 
cough [24, 25].
In particular, a study conducted in Colorado in 1998-2008 
found that children of parents who refuse chickenpox 
vaccinations are at higher risk of chickenpox infection 
than vaccinated children [1].
Chickenpox is a common vaccine-preventable disease that 
usually presents in children as a mild infection; however, 
serious complications also occur. The chickenpox burden 
is significant in terms of the incidence, complications and 
hospitalization rate related to chickenpox and obviously 
also in terms of the economic burden of the disease. 
Despite the evidence for the overall positive effects 
of chickenpox vaccination, there are large differences 
in the implementation of chickenpox vaccination and 
vaccine adoption from country to country. Improving 
the acceptance of chickenpox vaccination at the national 
and individual levels would reduce the burden of the 
disease on children’s health and health resources.
The determinants of chickenpox vaccine acceptance have 
been examined in several studies and according to these, 
the most important factors associated with chickenpox 
vaccination were the doctor’s recommendation of this 
vaccination and the perception of chickenpox as a 
sufficiently serious disease. 
For most vaccine-preventable diseases, many parents 
may not be aware of the danger: since they have not 
personally seen the devastating effect of tetanus, measles, 
whooping cough or polio, some of them do not consider 
the vaccination enough important. This is not the case of 
chickenpox, as most parents had chickenpox as a child 
and / or saw the disease in others. However, this factor 
could backfire on accepting chickenpox vaccination. If 
parents remember chickenpox as a mild infection and 
if they have learned to accept chickenpox as a normal 
part of childhood, these elements can undermine their 
willingness to vaccinate their children [26].
The problem of whether or not to accept vaccinations is 
certainly much broader.
In research, individual and interpersonal approaches 
have long been used to examine and facilitate behavior 
change. More recently, the factors that facilitate and / 
or hinder the implementation of health behaviors are 
addressed using a new approach: the social determinants 
of health (Social Determinants of Health SDoH) [27].
SDOH include elements in an individual’s neighborhood, 
community and environment determined by where the 
individual is born, resides, learns, works, worships, etc. 
As a result, the Healthy People 2030 SDoH Framework 

classifies SDoH indicators into five categories: social 
and community context, education, economic stability, 
neighborhood and built environment, health and 
healthcare [27].
SDoH includes access to education, affordable housing 
and health services, public safety, food safety [28].
SDoH are affected by the distribution of resources that 
improve quality of life and public health outcomes. 
For example, in the United States, people residing in 
certain metropolitan statistical areas (MSAs), non-
MSAs (mostly rural), and without health insurance are 
disproportionately less likely to be vaccinated [29].
Also, parental education; living conditions and family 
income; access to health care; philosophical and 
cultural beliefs; religious affiliations; and urban vs 
rural residence are some of the SDoHs that influence 
childhood vaccination rates [30].
In 2019, a study conducted on American families showed 
that the prevalence of vaccine hesitancy was 6.1% for 
routine childhood vaccinations and 25.8% for influenza 
vaccines; 12% firmly and 27% somehow agreed to have 
concerns about the serious side effects of both routine 
childhood vaccines and influenza. A total of 70% firmly 
agreed that routine childhood vaccines are effective 
against 26% of the flu vaccine (P < .001). Also in this 
study, applying multivariable models, an education level 
below a college degree and a household income below 
400% of the federal poverty level predicted hesitation 
on both routine childhood vaccines and influenza [31].

Study limits
Some limits should be certainly reported in our study: 
first, the limited number of patients (and their parents), 
that could not be representative of the entire population; 
second, although refugees received information in their 
language, the language barriers have represented a great 
problem for an efficient communication. Moreover, in 
case of vaccine refusal, the reasons have not been asked, 
so we are not able to have a complete overview of vaccine 
hesitancy phenomenon among Ukrainian refugees.

Conclusions

The war in Ukraine and the resulting migration crisis 
represent a major challenge for public health in Italy.
Years of organizational and vaccine procurement 
difficulties, as well as a long history of vaccine hesitancy 
in the country, widely spread both in the general 
population and among health workers, have resulted in 
low vaccination coverage in Ukraine and the occurrence 
of epidemic outbreaks. Low vaccination rates against 
major vaccine-preventable infectious diseases in 
Ukraine can certainly reduce the ability to effectively 
control probable outbreaks in the immediate and future.
The efforts made by the ASST Melegnano Martesana 
and the Rozzano Vaccination Center to ensure complete 
care and promote vaccination among refugees, offering 
them a complete evaluation of the vaccination status 
and the possibility of being vaccinated for free, seem 
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however to be insufficient to convince most refugees to 
get vaccinated.
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